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Stable organic radicals have been widely applied as spin center in the field of molecule-based 
magnetism. Their magnetic properties are attributed to the magnetic moment originated from 
unpaired electron and depend on the configuration of the intra- and intermolecular interaction 
between the magnetic moments. In the solid state, molecules are assembled by non-covalent 
intermolecular interaction and their property and function can be modified by the variation of 
molecular assembly. Therefore, it is important to develop the methodology to control the intra- and 
intermolecular magnetic interactions to construct the molecule-based magnet. In the present thesis, 
the author focused on the benzotriazinyl and pyrroline N-oxyl skeleton as spin center and their 
magneto-structural correlation and intramolecular interaction through non-conjugated framework 
were discussed. 
 
In chapter 2, the magneto-structural correlation and substituent effect on magnetic property for 
3-tert-butyl benzotriazinyl derivatives carrying electron withdrawing group at 6- or 7-position were 
discussed by crystallographic, magnetic, spectroscopic, and computational studies. Interestingly, 
6-cyano derivative exhibited magnetic phase transition involving structure phase transition due to 
the rotation of molecules in solid state. 
In chapters 3 and 4, hetero biradicals including pyrroline N-oxyl as basic skeleton were 
synthesized and their intramolecular magnetic interaction through non-conjugated framework was 
discussed. Their ground spin state of hetero biradicals were evaluated by ESR measurement. 
Crystallographic analysis, magnetic measurement and computational study revealed their 
intramolecular interaction was derived from spin-spin interaction due to the size of pyrroline ring. 
In chapter 5, the electronic structure and intramolecular interaction of prepared hetero biradicals 
were evaluated by computational study. In addition, the molecular design of ground triplet state 
using the methodology established throughout the research was described.  
 
In summary, systematic syntheses and evaluation of benzotriazinyl and hetero biradical 
derivatives revealed their interesting magnetic properties. In consequence, the practical design for 
construction of molecule-based magnets carrying non-conjugated framework was established. 
 
